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2.1 Speed estimator 
7KHFXUUHQWPRGHORI WKH3060LVHPSOR\HGDV WKHDGMXVWDEOHPRGHO DQG WKH UHDOPRWRU LVFRQVLGHUHGDV WKH
UHIHUHQFHPRGHO %RWK RI WKHVH WZRPRGHOV KDYH WKH RXWSXWV id DQG iq $FFRUGLQJ WR WKH GLIIHUHQFH EHWZHHQ WKH
RXWSXWV RI WKH WZRPRGHOV WKURXJK D FHUWDLQ DGDSWLYHPHFKDQLVP WKH HVWLPDWHG YDOXH RI WKH URWRU VSHHG FDQ EH
REWDLQHG7KHQWKHURWRUSRVLWLRQFDQEHREWDLQHGE\LQWHJUDWLQJWKHVSHHG$FFRUGLQJWRWKH3RSRYK\SHUVWDELOLW\
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,QWKHDERYHHTXDWLRQ diÖ DQG qiÖ FDQEHFDOFXODWHGWKURXJKWKHDGMXVWDEOHPRGHOidDQGiqFDQEHREWDLQHGE\WKH
WUDQVIRUPDWLRQRIWKHPHDVXUHGVWDWRUFXUUHQWVDQGȜmLVWUHDWHGDVDFRQVWDQWLQSXW
2.2 Load estimator 
,QWKHUHDOZRUOGWKHORDGWRUTXHLVXVXDOO\XQNQRZDEOHEXWWKHȦmLGDQGiqFDQEHFKHFNHG,IZHXVHWKHHUURU
IHHGEDFNDGMXVWDEOHPHWKRGWKHORDGREVHUYHUVFDQEHFRQVWUXFWHGDV
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ODZ7KXV LTÖ LVHTXDOWR LT TXLFNO\
)LJ6LPXODWLRQUHVXOWVRIWKHQHZFRQWUROVWUXFWXUHLQWKHFDVHRIFRQVWDQWVSHHGUHIHUHQFHDQGYDULDEOHORDGWRSOHIWUHDODQGHVWLPDWHGPRWRU
VSHHGWRSULJKWWKHORDGWRUTXHEXWWRQOHIWSKDVHDFXUUHQWDQGEXWWRQULJKWHOHFWURPDJQHWLFWRUTXH









HVWLPDWHGYDOXHDQG WKHSKDVHFXUUHQWDUHVKRZQLQ)LJXUH ,QDFFXUDWHYDOXHRI WKHVSHHGHVWLPDWLRQ LQ WKH ORZ
VSHHGVKDVUHVXOWHGLQYDULDWLRQVLQORDGWRUTXHHVWLPDWHG
)LJXUH  VKRZQ WKH VLPXODWLRQ UHVXOWV RI WKH SURSRVHG FRQWURO VWUXFWXUHV LQ WKH FDVH RI WKH VSHHG UHIHUHQFH
KDYHYDULDEOH YDOXHVDQG D 1P ORDG WRUTXH KDYH EHHQ DSSOLHG WR WKH PRWRU VKDIW,QFRUUHFW YDOXH RI WKH VSHHG
HVWLPDWLRQLQORZVSHHGKDVUHVXOWHGLQYDULDWLRQVLQORDGWRUTXHHVWLPDWHG
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 &RQFOXVLRQ
,QWKLVSDSHUDQHZVHQVRUOHVVFRQWURODOJRULWKPIRUVSHHGHVWLPDWRURI3060KDVEHHQLQWURGXFHG7KLVFRQWURO
DOJRULWKPFRPSXWHV WKHUHIHUHQFHdDQGqD[HVFXUUHQWVIURPWKHUHIHUHQFHHOHFWURPDJQHWLF WRUTXH,W LV LOOXVWUDWHG
XVLQJ WKH VLPXODWLRQ UHVXOWV WKDWSURSRVHG ORDG WRUTXHHVWLPDWRU OHDGV WRD VPDOOHUYDULDWLRQ LQ WKH URWRU VSHHG
ZKHQORDGWRUTXHFKDQJHVWKHSHUIRUPDQFHRISURSRVHGVSHHGHVWLPDWRUZDVDFFHSWDEOHHVSHFLDOO\LQWKHKLJKHU
VSHHGVWKHZHDNQHVVRIWKHSURSRVHGVSHHGHVWLPDWLRQUHWXUQVWRWKHFRPPRQIHDWXUHRIWKHPRGHOEDVHGVSHHG
HVWLPDWRUV DQG  FDSDELOLW\ WR PHHW ODUJH WRUTXH ZKHQ VWDUWLQJ DQG ODUJH GULYH VSHHG ZKHQ RYHUWDNLQJ 7KHVH
SHUIRUPDQFHFKDUDFWHULVWLFVDUHVXSHULRUFRPSDUHGWRWKHUHVXOWVREWDLQHGIURPWKHFRQYHQWLRQDOPHWKRGV
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